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Abstract

Background: Glioblastoma (GBM) is commonly diagnosed in patients older than
60 years, but the treatment protocols are mostly based on trials in patients aged up
to 70 years. These lead to little consensus and to an absence of protocols regarding
the standard treatments. The objective of this study is to analyze the prognostic
factors, treatment efficacy, and adverse events in a cohort of elderly patients.

Methods: A retrospective observational study of all patients aged =65 with
histologically confirmed GBM followed at Centro Hospitalar S. Joao between 2005
and 2013. Demographic, clinical, radiographic, treatment, and outcome data were
evaluated. Univariate and multivariate analyses were performed.

Results: A total of 126 patients were reviewed. Median progression-free survival
was 5 months (95% confidence interval [Cl], 4.138 to 5.862 months). Median
overall survival (OS) was 8 months (95% CI, 5.950 to 10.050 months). Univariate
analysis showed the statistically significant associations between the higher OS
and age <70 (P = 0.046), Karnofsky performance status =70 (P = 0.001), single
lesions (P=0.007), lesions affecting one lobe (P= 0.007), total resection (P= 0.048), and Access this article
Charlson age-comorbidity index <5. Multivariate analysis identified the completion of Website. online

60 Gy radiotherapy and completion of 6 or more cycles of temozolomide chemotherapy )

. . -, . X www.surgicalneurologyint.com
as independent prognostic factors positively correlated with increased survival. DOI:

Conclusions: Maximal resection and radiochemotherapy treatment completion 10.4103/2152-7806.169542
are associated with longer OS, and age alone should not preclude elderly patients Quick Response Code:
from receiving surgery and adjuvant treatment. However, only a few patients were
able to finish the proposed treatments. Poor performance and high comorbidity
index status might compromise the benefit of treatment aggressiveness and must
be considered in therapeutic decision.

Key Words: Chemotherapy, elderly, glioblastoma, oncology, radiation therapy,
resection

INTRODUCTION

This is an open access article distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix,

Glioblastoma (GBM) is the most frequent primary tweak, and build upon the work non-commercially, as long as the author is credited and
i . . g the new creations are licensed under the identical terms.

malignant brain tumor, representing 15.6% of all

primary brain tumors and 45.2% of malignant tumors,

with an incidence of 3.19/100, 000 persons/year.”! It

is primarily diagnosed at older ages, with higher rates How to cite this article: Pereira A, Carvalho BF.Vaz RM, Linhares P).

between 75 and $4 years old. GBM is 1.57 times more Glioblastoma in the elderly: Therapeutic dilemmas. Surg Neurol Int 2015;6:5573-82.

. . . . http://surgicalneurologyint.com/Glioblastoma-in-the-elderly:-Therapeutic-dilemmas/
frequent in males. The relative survival estimates for
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GBM are low. Despite the advances in surgery, radiation,
and chemotherapy, the prognosis remains dismal, with
the 5-year overall survival (OS) being <5%.1”) Current
standard treatment consists of maximal safe resection
followed by radiotherapy (RT) and concomitant and
adjuvant chemotherapy with temozolomide (TMZ).B%
This treatment protocol was based on a randomized
clinical trial, in which patients were aged 70 years or
younger. In fact, the age has been recognized as a poor
prognostic factor in patients with GBM.™**! Furthermore,
the treatment of elderly patients appears to be associated
with greater toxicity and reduced efficacy as compared to
younger patients." In general, the elderly patients receive
less aggressive treatments and are under-represented in
the clinical trials of new cancer treatments.!"8%%7 There is
no consensus regarding the treatment of elderly patients
with newly diagnosed GBM. The authors proposed to
retrospectively review a cohort of patients diagnosed with
GBM aged 65 or older and analyze the prognostic factors,
treatment efficacy, and adverse events in this population
subgroup, with particular emphasis on functional status
and comorbidities data.

MATERIALS AND METHODS

Study design and study population

This is a retrospective observational study. All patients
aged 65 or older with histologically confirmed GBM
followed at Centro Hospitalar S. Jodo between 2005
and 2013 were eligible. The follow-up took place until
March 2015. A total of 126 patients comprised the study
population.

The information was collected from each patient’s clinical
chart, using both electronic and paper records.

This study was approved by the local Institutional Ethics
Committee.

Clinical data

For cach patient, the clinical data included:
(1) Demographics, such as gender and age at
diagnosis; (2) comorbidities as assessed by Charlson
age-comorbidity  index  (CACI);®  (3)  Karnofsky
performance status (KPS); (4) tumor characteristics:
Location, corpus callosum invasion, affected hemispheres,
and the involvement of eloquent areas; radiographic
pattern  (single lesion vs. multifocal/multicentric
lesions); (5) clinical manifestations at diagnosis, namely
epilepsy, intracranial hypertension, headache, focal
deficits, and brainstem/cerebellum changes; (6) extent
of resection, number of surgeries, and postoperative
complications; (7) treatment data, specifically radiation
therapy dose and duration, type of chemotherapy, number
of chemotherapy cycles, and adverse events; (8) date and
type of progression if present; and (9) date of death or
date of the last visit.
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Tumor characteristics were obtained by the analysis
of the preoperative T1- and T2- magnetic resonance
imaging (MRI) weighted 1mages. Multifocal tumors
were defined as the result of growth or dissemination via
established routes. Multicentric lesions were considered
to be those that represent widely separated lesions and
whose origin cannot be explained following common
pathways. 2!

The following arcas were regarded as cloquent: Primary
motor and sensory cortex, left fronto-temporo-parictal
opercular area, the primary visual cortex, basal ganglia,
thalamus, and insula.”!

Resection grade was determined by the analysis
of the postoperative TIl- and T2- MRI weighted
images performed within 72h after the procedure
and further classification according to the following
criteria: (1) Total resection - absence of enhancement;
(2) subtotal resection - linear enhancement along the
resection margins or nodule <5 mm; and (3) partial
resection - none of the above.

Concerning radiation therapy, the patients were divided
into three groups: (1) Stupp - patients treated with RT
plus concomitant and adjuvant TMZ, according to the
Stupp protocol of chemoradiotherapy;® (2) standard
RT - patients undergoing radiation therapy alone, aimed
to achieve 60 Gy; and (3) hypofractionated RT - patients
submitted to radiation treatment in which the total dose of
radiation (60 Gy) was divided into larger and less frequent
doses. The last two regimens were reserved for patients
with the worse overall condition, namely worse KPS,
and high comorbidities, according to multidisciplinary
neuro-oncological team meeting decision.

Among the patients who received chemotherapy,
the first-line agents were: (1) TMZ; (2) carmustine;
and (3) TMZ plus bevacizumab. The second-line
agents were: (1)  Bevacizumab  plus  irinotecan;
(2) procarbazine, lomustine, and vincristine (PCV); and
(3) continuous TMZ. The third-line agents were: (1)
PCV, and (2) continuous TMZ.

Side effects, namely anemia, leukopenia, lymphopenia,
neutropenia, thrombocytopenia, febrile  neutropenia,
infection,  hypertension,  weakness, anorexia, oral
mucositis, nausea, vomiting, diarthea, hyperglycemia,
cerebral hemorrhage, epistaxis, and thromboembolic
events were analyzed and graded according to the
National Cancer Institute (US) Common Terminology
Criteria for Adverse Events, version 4.0.12*!

Disease progression was evaluated according to Response
Assessment in Neuro-Oncology criteria.”® Progression
was divided into three types: (1) Focal; (2) multifocal;
and (3) infiltrative without gadolinium enhancement.
In the remaining, the progression type considered was
undetermined.
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Statistical methods

Statistical analysis was performed with SPSS version
22 (IBM Corp., Armonk, NY, USA). The continuous
variables were presented as median and range, and
categorical variables as absolute and relative percentages.

OS was defined as the time interval from the date of
surgery to death from any cause or last contact.

Progression-free  survival (PFS) was defined as the
time interval from the date of surgery to the date of
progression.

The patients still alive were right-censored at last
follow-up date. The Kaplan—-Meier
performed to calculate OS and PFS, and univariate and
multivariate Cox proportional regression analyses were
used to establish the independent prognostic factors of
GBM in the elderly.

method  was

In multivariate analysis, variables with clinical relevance
that showed significance at P < 0.20 in univariate analysis
were included. A P < 0.05 was used as the criteria for
statistical significance in the multivariate model. The
results are expressed as hazard ratios (HRs) with 95%
confidence interval (CI).

RESULTS

Patient demographics, presenting symptoms, and
tumor characteristics

Data from 126 patients was available [Table 1]. There were
77 men and 49 women, with a median age of 71.0 years
old (range 65-80). Comorbidities were common (72.2%),
including hypertension in 57 patients (45.2%), diabetes
mellitus in 27 patients (21.4%), and dyslipidemia
in 26 patients (20.6). Evaluation by the CACI was
performed as presented in Table 1.

Tumor characteristics are summarized in Table 2. Lesions
were located most frequently in the frontal lobe, in 40
patients  (31.7%). Forty-three patients had affected two
lobes (34.1%), and 21 patients had corpus callosum invasion
(16.7%). The discase affected the left hemisphere in 61
patients (48.4%). Multifocal lesions were found in 16 patients
(12.7%), and multicentric lesions were found in 12 patients
(9.5%). Forty-six patients had tumors affecting eloquent
areas (36.5%). Two patients (1.6%) had secondary GBM.

In terms of performance status [Table 3], the median
KPS was 80 (range 20-100), with 85 (67.5%) patients
having KPS equal or >70.

The most common clinical manifestation was motor
deficit, in 61 patients (48.4%), followed by behavioral
changes in 49 patients (38.9%), language deficits in
37 patients (29.4%), headache in 22 patients (17.5%),
epilepsy in 18 patients (14.3%), and visual deficits in
10 patients (7.9%).

Table 1: Patients characteristics

Characteristics Number of patients (%)
Gender
Male 77 (61.1)
Female 49 (38.9)
Age (years)
Median Al
Range 65-80
<70 46 (36.5)
=70 80 (63.5)
Comorbidities
Hypertension 57 (45.2)
Diabetes mellitus 27 (21.4)
Dyslipidemia 26 (20.6)
Noncerebral tumors 12 (9.5)
Arrhythmias 9(7.1)
Chronic gastritis 9(7.1)
Obesity 8(6.3)
Chronic obstructive pulmonary disease 7 (5.6)
Benign prostatic hyperplasia 6 (4.8)
Auto-immune diseases 5 (4.0)
Cerebrovascular disease 5(4.0)
Kidney disease 5 (4.0)
Tobacco use 5 (4.0)
Hyperuricemia 4 (3.2)
Hypothyroidism 4(3.2)
Coronary heart disease 3(2.4)
Epilepsy 3(2.4)
Heart failure 3(2.4)
Psychiatric disorders 3(2.4)
Cholelithiasis 2(1.6)
Chronic hepatitis 2(1.6)
Chronic venous insufficiency 2(1.6)
Esophagitis 2 (1.6)
Glaucoma 2 (1.6)
Osteoporosis 2 (1.6)
Valvular heart disease 2 (1.6)
Vertigo 2 (1.6)
Chronic anemia 1(0.8)
Colitis 1(0.8)
Complete situs inversus 1(0.8)
Diverticular disease 1(0.8)
Obstructive sleep apnea syndrome 1(0.8)
Parkinson's disease 1(0.8)
None 9(7.1)
Missings 24 (19.0)
CACI
4 23 (18.3)
5 41 (32.5)
6 27 (21.4)
7 9(7.1)
8 2(1.6)
Median 5
Missings 24 (19.0)

CACI: Charlson age-comorbidity index
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Table 2: Tumor characteristics

Table 3: Clinical data

Characteristics Number of patients (%) Characteristics Number of patients (%)
Tumor location KPS
Frontal 40 (32) Median 80
Temporal 34 (27.2) Range 20-100
Temporal-parietal 12 (9.6) KPS <70 27 (21.4)
Frontal-parietal 8 (6.4) KPS =70 85 (67.5)
Parietal-occipital 6 (4.8) Missings 14 (11.1)
Parietal 5(4.0) Clinical manifestations
Frontal-temporal 5(4.0) Headache 22 (17.5)
Temporal-occipital 5(4.0) Epilepsy 18 (14.3)
Corpus callosum 4(3.2) Intracranial hypertension 10(7.9)
Frontal-temporal-parietal-insular 2 (1.6) Motor deficits 61 (48.4)
Basal ganglia 2 (1.6) Behavior changes 49 (38.9)
Thalamus 1(0.8) Language deficits 37 (29.4)
Quadrigeminal plate 1(0.8) Visual deficits 10(7.9)
Number of lobes affected Apraxia 3(2.4)
1 69 (54.8) Sensitive deficits 6 (4.8)
2 43 (34.1) Brainstem/cerebellum changes 4(3.2)
>2 10(7.9) Missings 12 (9.5)
Nonapp|icab|e 4(3.2) KPS: Karnofsky performance status
Corpus callosum invasion
Yes 21(16.7) . . .
No 105 (83.3) Table 4: Information regarding the surgical procedure
Disease distribution Characteristics Number of patients (%)
Left 61 (48.4) Number of surgeries
Right 54 (42.9) 1 112 (88.9)
Nonapplicable 11(8.7) 2 14(11.1)
Multicentric or multifocal lesions First surgical procedure
Single lesion 98 (77.8) Stereotaxic biopsy 40 (31.7)
Multifocal 16 (12.7) Endoscopic biopsy 1(0.8)
Multicentric 12 (9.5) Partial resection 34 (27)
Eloguence Subtotal resection 28 (22.2)
Fronto-temporo-parietal opercular area 14 (11.1) Total resection 19 (15.1)
Insula 13(10.3) Undetermined resection grade 4(3.2)
Primary motor and sensory cortex 12 (9.5) Second surgical procedure
Occipital visual cortex 7(5.6) Stereotaxic biopsy 3(21.4)
Basal ganglia 2 (1.6) Partial resection 1(7.1)
Thalamus 1(0.8) Subtotal resection 5(35.7)
No 71 (60.3) Undetermined resection grade 5(35.7)
Missing 7(5.6) Postoperatory complications
Hemorrhage 16 (12.7)
. Worsening of previous deficit 13(10.3)
Surg.lc.a.l procgdurcs and outcomes ' Epilepsy 6 (4.8)
The initial surgical procedure [Table 4] was stereotaxic Infection 5 (4.0)
biopsy in 40 patients (31.7%) and tumor resection in Cerebral infarction 1(0.8)
85 patients (67.5%). Nineteen patients (15.1%) underwent Wound dehi 108
total resection, 28 patients (22.2%) underwent subtotal Noun ehiscence (0.8)
. . . one 73 (57.9)
resection, and 34 patients (27%) underwent partial L
resection. Fourteen patients (11.1%) were submitted to a Mlss.lngs ) 22(17.5)
Complications that required second surgery 5(16.1)

second surgery.

After the surgical procedure, 31 patients (24.6%) had
complications. Sixteen patients (12.7%) had hemorrhage,
and 13 patients (10.3%) suffered neurological worsening.
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Five patients (16.1%) had complications that required a
second surgery.
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Adjuvant treatment and outcomes

Ninety patients (71.4%) underwent the adjuvant
therapy [Table 5]. Of these, 78 (61.9%) initiated Stupp
protocol of radiochemotherapy. Most patients received
60 Gy radiations (72.2%). Twenty-five patients (32.1%)
completed the Stupp protocol (6 or more cycles).
Fifty-six patients (05.1%) suspended the first-line
chemotherapy for progression, and 12 patients (14.0%)
suspended it for toxicity. Twenty patients (15.9%)
initiated the second-line chemotherapy, most of them
bevacizumab plus irinotecan (8.7%).

Adverse effects of chemotherapy [Table 6] were
common (72.1%). Grade 3 or 4 complications occurred
in 25 patients of those receiving chemotherapy (29.1%).
The  most  common  adverse  effects  found
were  Grade 1 (262%) and Grade 2 (17.9%)
thrombocytopenia, Grade 2 lymphopenia (14.3%), and
Grade 1 leukopenia (8.3%).

Twenty-cight patients (22.2%) received palliative care
only without any active tumor treatment.

Discase  progression  [Table 7] was found iIn
118  patients  (93.7%), mainly  focal  (49.2%).
A diffuse infiltrative pattern without gadolinium

enhancement was observed in 3 patients (2.4%), and in
39 patients (31.0%) progression type was not possible to
assess, being classified as undetermined.

Progression-free and overall survival

At the time of analysis, 122 patients (96.8%) had died,
1 (0.8%) was lost to follow-up, and 3 (2.4%) were still
alive at the end of the study.

PI'S for all patients is shown in Iigure 1. The median

PFS was 5 months (95% CI, 4.138 to 5.862 months).

OS for all patients is shown in Figure 2. The median OS
was 8 months (95% CI, 5.950 to 10.050 months). The
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Figure |: Kaplan-Meier estimates of progression-free survival

Table 5: Adjuvant treatment details

Characteristics Number of patients (%)
Treatment
Adjuvant 90 (71.4)
Palliative 28 (22.2)
Missing 8(6.3)
RT
Stupp 78 (61.9)
Standard RT 4(3.2)
Hypofractionated RT 1(0.8)
None 35(27.8)
Missing 8(6.3)
RT dosage (Gy)
10 1(1.2)
14 1(1.2)
16 1(1.2)
30 2(2.4)
40 2(2.4)
60 60 (72.2)
Missing 16 (19.3)
First-line chemotherapy
™Z 83 (65.9)
TMZ + bevacizumab 2 (1.6)
Carmustine 1(0.8)
None 32 (25.4)
Missing 8 (6.3)
Number of adjuvant cycles
Median 3
Range 0-26
Suspension
Progression 56 (65.1)
Toxicity 12 (14.0)
Second-line chemotherapy
Bevacizumab + irinotecan 11 (8.7)
PCV 5 (4.0)
Continuous TMZ 4(3.2)
None 98 (77.8)
Missing 8(6.3)
Number of cycles
Median 7
Range 1-15
Suspension
Progression 11 (55.0)
Toxicity 5(25.0)
Third-line chemotherapy
PCV 1(0.8)
Continuous TMZ 1(0.8)
None 116 (92.1)
Missing 8(6.3)
Suspension
Progression 1(50)

RT: Radiotherapy, PCV: Procarbazine, lomustine, and vincristine, TMZ: Temozolomide
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Table 6: Chemotherapy adverse effects

Table 6: Contd...

Adverse effects

Number of patients (%)

Anemia

Grade 1 4 (4.8)

Grade 2 3(3.6)

Grade 3 1(1.2)
Leukopenia

Grade 1 7(8.3)

Grade 2 2(2.4)

Grade 4 1(1.2)
Lymphopenia

Grade 1 1(1.2)

Grade 2 12 (14.3)

Grade 3 7(8.3)

Grade 4 2(2.4)
Neutropenia

Grade 1 3(3.6)

Grade 2 6(7.1)

Grade 3 4 (4.8)

Grade 4 1(1.2)
Thrombocytopenia

Grade 1 22 (26.2)

Grade 2 15(17.9)

Grade 3 6(7.1)

Grade 4 2 (2.4)
Febrile neutropenia

Grade 1 1(1.2)
Infection

Grade 1 5(6.0)

Grade 2 1(1.2)

Grade 3 2(2.4)
Hypertension

Grade 2 3(3.6)
Weakness

Grade 1 5(6.0)

Grade 3 1(1.2)
Anorexia

Grade 1 3(3.6)
Oral mucositis

Grade 2 2(2.4)
Nausea

Grade 1 2(2.4)

Grade 2 1(1.2)

Grade 3 1(1.2)
Vomiting

Grade 3 1(1.2)
Diarrhea

Grade 1 2(2.4)
Hyperglycemia

Grade 1 1(1.2)

Grade 2 2 (2.4)

Grade 4 1(1.2)

Contd...
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Adverse effects
Cerebral hemorrhage

Number of patients (%)

Grade 2 1(1.2)
Epistaxis

Grade 1 1(1.2)
Thromboembolic events

Grade 1 1(1.2)

Grade 2 1(1.2)

Grade 3 1(1.2)

Grade 4 2(2.4)
None 22 (25.6)

Table 7: Disease progression

Progression type Number of patients (%)

Progression

Yes 88 (69.8)

Missing 38(30.2)
Focal 62 (49.2)
Multifocal 14 (11.1)
Infiltrative without MRI enhancement 3(2.4)
Undetermined 39 (31.0)
None 2 (1.6)
Missing 6 (4.8)

MRI: Magnetic resonance imaging

l-year and 2-year survival rates were 36.9% and 12.0%,
respectively.

A univariate analysis was performed to assess the possible
predictive factors of OS, namely patients” age, KPS,
CACI, frontal versus nonfrontal location, number of lobes
affected, radiographic pattern of the tumor, cloquence,
surgical procedure, surgery complications, secondary
treatment, treatment completion, and adverse effects.

Age <70 years (P = 0.046), KPS <70 (P = 0.001),
CACI (P = 0.004), total resection (P = 0.048),
completion of 60 Gy of RT (P = 0.001), and completion
of 6 or more cycles of TMZ (P = 0.001) were associated
with increased survival [Figures 3-8].

Lesions affecting only one lobe and single lesions were also
associated with increased survival (P = 0.007 for both).

On the opposite, frontal versus nonfrontal location,
involvement of eloquent areas, presence of surgical
complications, and Grade 3 or 4 chemotherapy adverse
effects did not attain statistical significance (P = (.535,
P = 0.834, P = 0.426, and P = 0.624, respectively).

A comparison was made between the groups’ biopsy plus
adjuvant treatment, biopsy plus palliative treatment,
resection plus adjuvant treatment, and resection plus
palliative treatment [Figure 9]. When compared to the
groups resection plus palliative treatment, biopsy plus
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Figure 2: Kaplan-Meier estimates of overall survival
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Figure 6: Overall survival stratified by surgical procedure groups

adjuvant treatment or biopsy plus palliative treatment,
resection plus adjuvant treatment had a statistically
significant benefit (P = 0.001, P = 0.005, and P < 0.001,
respectively). The group biopsy plus adjuvant treatment
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Figure 3: Overall survival stratified by age groups
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Figure 5: Overall survival stratified by Charlson age-comorbidity
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Figure 7: Overall survival stratified by radiotherapy dosage

had an advantage against the resection plus palliative
treatment and biopsy plus palliative treatment (P = 0.028
and P < 0.001, respectively). No statistically significant
difference was found between the groups resection
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plus palliative treatment and biopsy plus palliative
treatment (P = (.711); this stresses the importance of
adjuvant treatment in the outcome.

When  we  correlate  the  comorbidities  with
treatment completion, a lower CACI (<5), and the
trcatment completion were associated to a better
outcome (¥?, P = 0.035).

Multivariate analysis was performed using Cox proportional
hazard modeling, which included the variables with clinical
relevance and P < 0.20, namely age, KPS, CACI, number
of affected lobes, extent of resection, completion of 60 Gy
RT, and completion of =6 cycles of TMZ. Both backward
and forward stepwise modeling confirmed the prognostic
significance of: Completion of 60 Gy RI' (P = 0.04;
HR, 4.052; 95% CI, 1321 to 12.432) and completion
of = 6 cycles of TMZ (P = 0.03; HR, 2.572; 95% CI,
1.364 to 4.850). The KPS variable showed a trend toward
a better survival, although it did not achieve the statistical
significance (P = 0.06; HR, 2.222; 95% CI, 0.968 to 5.102).

DISCUSSION

Although the Stupp protocol is considered the standard
of care for GBM, regarding to the elderly subpopulation,

Lo+ Stupp Protocol
| m —1Incomplete
L p=001 'Complete
| Incomplete - Censored
+ Complete - Censored
0,84
:g 0,61
2
§ 04
g
0,24
0,01
T T T T
0 20 40 60
Time (months)

Figure 8: Overall survival stratified by Stupp protocol groups

the benefits are not as clear. In fact, despite the increased
incidence of GBM with advanced age, older patients
remain under-represented in clinical trials, which lead
to the greater difficulties in their management due
to the lack of clear guidelines. According to a recent
meta-analysis, there is little consensus regarding the
treatment choices and although either a single-agent
TMZ or hypofractionated RT alone may be rational
options for patients who are not candidates to receive
combined RT and chemotherapy, this should not be
denied to patients submitted to surgical resection, with a
KPS higher than 70.7

Therefore, the authors reviewed the impact of patient’s
clinical condition and current treatment modalities on
OS, as well as the impact of treatment on the patient’s
condition, in 126 elderly patients with GBM.

Median OS was 8 months, and median PFS was
5 months. These results are consistent with previous
studies in elderly GBM patients [Table 8] and reflect a

worse prognosis in this subpopulation. [1:27:13.1619.23.33,54]

Several variables were correlated to higher OS in
univariate analysis. As predicted, a KPS of 70 or more and
age lower than 70 showed the association with increased
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I Rez+Pal
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Figure 9: Overall survival stratified by surgery and treatment groups

Table 8: Summary of the recent studies of elderly patients with newly diagnosed GBM

Authors and year Age (years) Number of cases Study period Stupp (%) 0S (months) PFS (months)
Barker et al. (2012) >65 291 1987-2008 40 12 NA
Abhinav et al. (2013) >65 59 2007-2009 317.3 1.2 NA
Tanaka et al. (2013) >65 105 2003-2008 43 5.5 35

Gzell et al. (2014) >60 109 2006-2012 55.0 12 8
Minniti et al. (2014)* >65 243 2004-2013 52.3 12-12.5 5.6-5.7
Chang-Halpenny et al. (2015)* >65 129 2003-2012 60.5 10.5 NA
Hoffermann et al. (2015) >65 124 2005-2012 315 6 NA
Tsang et al. (2015) >65 235 2006-2013 64.0 6.5 NA
Present study =65 126 2005-2013 61.9 8 5

*Prospective. OS: Overall survival, PFS: Progression-free survival, NA: Not available, GBM: Glioblastoma
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survival (P = 0.01 and P = 0.046, respectively). Multiple

studies have shown this in the past.!2227]

The complete resection was a predictor of better
prognosis (P = 0.048), which is in line with Hardesty and
Sanai and other studies.!'+*!

As for factors regarding the tumor itself, the single lesions
and tumors affecting only one lobe also showed the
better outcomes (P = 0.007 for both), as expected."#!

The development of postoperative  complications,
including a new postoperative motor or language
deficits, is generally associated with decreased OS.1%:1220]
Nevertheless, the presence of surgical complications had
no statistically significant impact on OS (P = 0.426). One
possible explanation was the low rate of complications in
the presented cohort, occurring in 31 patients (24.6%).

Although the frontal tumors are frequently associated
with higher OS, we did not find this location to have a
statistically significant impact on OS (P = 0.535).17%]

Multivariate analysis identified the two prognostic
independent factors: Completion of 60 Gy RT and
completlon of 6 or more cycles of TMZ. Radiation
therapy is known to be an mdependent prognostic factor
in all ages, and we have found that benefit specifically
in elderly patients.?'#?1 The addition of chemotherapy,
specifically TMZ, to regimens including radiation and
surgery has already been proven as beneficial in the
elderly populatlon Interestingly, although the 6 cycle
regimen is the current standard treatment, our data
showed that the number of TMZ cycles was a strong
predictor for survival, regardless of the KPS.P¢

Grade 3 or 4 toxicity in our series occurred in
25 patients (19.8%), which is in line with previously
reported series in elderly patients.>*!1° The completion
of Stupp protocol improved the OS and PFS (23 months
and 14 months, respectively), with greater impact when
compared to Stupp et al. (OS of 14.6 months and PFS
of 6.9 months).’? However, only 32.1% of the patients
who initiated the protocol were able to finish it, in
contrast with Stupp et al. in which 47% of the patients
completed the treatment.’? We could theorize that
this low completion rate derived from the incidence
of Grade 3 or 4 adverse effects (30.8%). Nonetheless,
the interruption of the chemotherapy was also due to
the fact that a significant number of patients under
TMZ had progression (65.1% vs. 39% previous studies)
before the completion of the protocol, which implicated
escalation of chemotherapy to the second-line modalities,
or in worst cases, definitive the suspension of adjuvant
treatment.

To refine the comorbidities assessment and correlate it
with the outcome, we analyzed the CACI. With this we
tried to explore the weight of physiological age over the
chronological age. Interestingly, age per se did not play a

major role in the outcome and therefore, in determining
the therapeutic modality. In fact, the comorbidities’
burden appears to have a more clinical and therapeutic
impact.

This raises a pressing question: Are elderly patients being
over-treated? How relevant his physiological age in the
outcome of GBM patients? To better treat this subgroup,
it is of great importance to find the possible predictors
of response to TMZ. In fact, one of the limitations
of this study is the absence of the determination of
the methylation status of the methyl-guanine methyl
transferase gene (MGMT), which identifies the patients
most likely to benefit from TMZ.>15315235 MCMT testing
was not routinely carried out during the study period.

One of the most interesting results was the importance
of the association of surgical resection and the ability
to complete adjuvant [Figure 9]. This
comes to show that resection is the best option when
it is foreseeable that the patient has adequate clinical
conditions to be further submitted to the adjuvant
treatment. This evidence is in accordance with former
studies. 11634

treatment

Another interesting finding relates to the association
between the comorbidities and the ability to complete
the treatment, showing that physiological parameters
might define the groups of patients who benefit the most
of aggressive therapy.

The main strengths of this study were the large study
population, a good functional status and morbidities
characterization, and the fact that little data was missing.

In contrast, given the fact that our cohort is retrospective
and included all patients in the considered period, the
patients were not randomized into the treatment groups,
which mean selection bias cannot be excluded.

CONCLUSION

This study demonstrates that maximal safe resection
followed by adjuvant chemoradiotherapy is associated
with significantly longer survival for elderly patients
with newly diagnosed GBM. On the other hand, the
evidence strongly suggests that KPS and comorbidities
index (c.g., CACI) are important factors with influence
in the treatment response and outcome. In fact, in spite of
the well-established value of resection on OS, the patient’s
clinical condition must be considered first as a possible
predictor of initiation and response to adjuvant treatment.

Elderly patients benefit from active treatment,
particularly those with high KPS and low morbidity index
who complete at least 6 cycles of TMZ. However, in
our series only a third of patients were able to complete
the treatment; actually, this therapeutic benefit does not
extend across the entire clderly population. Therefore, the
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selection of patients and treatment modalities must not
be left to chance, making the claboration of treatment
protocols in this age group of utter importance. It is
essential to consider other potential prognostic factors
prior to surgery, to maximize the therapeutic effectiveness,
and OS without compromising the patient’s quality
of life, in an attempt to avoid unnecessary therapeutic
aggression.
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